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Abstract 


The semiconductor device has a substrate structure (4) with a power semiconductor element (1) 
sandwiched between a pair of heat conductive plates (2,3). The plates fit into a channel (72) provided 
by a pair of cooperating heat sink elements (5,7). A clamping device (6.8) secures the substrate 
structure between the cooperating heat sink elements. 
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#S1± 9m (^!-l«) 



(54) [9E<!9<9«»] ¥fmmm 



(57) 

^^^:*}^^-c. imnmsn:. mm<ommit. 

«C4 rj^iscfSi:/o j/i?" 5 ti^aiz/ci 7 t<om<ow 

AgfS7 2^c-Cffi^^n-CV^5„ EESltt. ^v?8Sri»S«)# 
7«>jt?SE-f -S^ffi 7 O aXtK7 O b JC#EE 
y^'S, 7, 5it5M:/t3 5, 7 co^gfitlf-ffiictt, 




[ft*^ii H^mi^m^ (1) ^mam^^m-t^- 
M<Dmmmm (2, 3) -cttA/-e^;5s«*f: (4) 
wiss««: (4) iz.isi^^^mi^m^ (1) d>e>ig^:r 

5S!iSrScl»i-5fcii)©Scf»«: (5, 7) tSrfll;*:. 
8(ffaSc#ft»: (5, 7) f::fi«tris»««c (4) ;^#A$H 
5IHg6 (7 2) dSfSlftbtb. 

tttiaSc^fls: (5, 7) {elf A$nMIES««^ (4) SrM 
IE«C«I«: (5, 7) icH^-f-SS^aS**- (6, 8, 1 
4. 2 0) Sr#L,. 

sfrf5S««: (4) tmmm^tfi^ (6, s) <^ifA*f&i 

[iS*«2l WlBifelRiflc (5, 7) icttfltrfEBOSB (7 

2) is«m0S:(tP>ti,-cfc!j, 

Mfa@*gB*i- (6, 8, 2 0) tt, «-^<OtfrfE[H]g6 (7 
2) tCjfASttfcMiE^««= (4) ©^Tic^tL-CP- 

^r[6i*> e> ra^cif XLO It -5 t ©^tB'fc— * x.§B 
«• (2 0) S:*LT^f^5^i:Sr#a^:-r5i»*«^^^:f2 

SKfS (7d) S:«x.5?&*Pr/Dy^' (7) fc, 

^t^y^' (7) t::Sftl!-f-5*fte^ttSr#-?-5Scf!&yay 

^ (5) t*»P>fllj^$tL. 

tfrlE?&^7'as/^ (7) tt, S^gB (7 a) 

S8 (7 a) i-h^m-rzmmm (7 b) Sr#U, 

Mfaifef^:/n s,i!^ (5) tfffE5?mgi5 (7 b) traps 
f(ffBjft«:/py:j' (7) ©ttria^ttigij (7 b) tmmMc 

l^-^^vif (5) ®S9IE?J?aiSBSt|pIffi (5a) 4:©ra 
MiaifflgB (7 2) t L-r«j*^ti.XV>5r: t Sr4#« 

[iS*«4l «9iE@«SB«- (6, 8, 14, 20) 

fi. SftiH?&^:/n s/^ (7) tcifASttfelStJi, t«rlE» 
^:7'os'^ (5) SrMiaif A:&|6l(cJ^ffiUXWiaJi^ai3»' 
os'^' (7) {c^«p$*53ti^gB*i- (8) 
S&iH3ti*gB*t (8) ro^Amj;!?, Mia^mS8*rr&iffi 
(5 a) S:MfS?^tilg6 (7 a) :*ri6Hcif jE LTS«rfE^ 

(4) SrtirlEDflgC (7 2) fcTEE^t-Sif flEg?*!- 
(6. 14) iA»f>fl!^$ix-rv^5rt Sri»®i:-f-5f» 

3 K:|B«®i(£W#:»«o 

S«c?S (7d) Sr«x.5?&iP^c s/i!' (7) i:, rtDJftSl 
:/Ds/^ (7) \zmk-t^f^^^>&.^m-t^m^zfu'^ 

(5) Ea»e>«i^$n, 

ttrlEJftSl^^ci (7) tt, (7 a) t, 

•&g6 (7 a) A»fc>!^— *-|6l»'55ttSf-5^1(D^agB (7 
b) lB^XfW,^<r>m^U (7e) i:Sr*L, 
flafS;ft^:/o y (7) tcS3rt5lfrffiS-&S8 (7 a) i 
fltrlE^ 1 (D^mSS (7b) tSfrfE^2©^mgB (7e) 
i:tcJ;!3H*n5SM;d^ WIBBfl® (7 2) i: LT«^ 



4$Bg2O00-9148S ( P 2000-9; 

aafas«flE (4) tt, wiBMSB (7 2) rticT, «(riE» 

(7 a) tWimWcmzfi^ (5) tCOP^tC^Stb 

[iil*«6i «riE@^iaj«- (6, 8) tt, *(ria;ft^>^ 

I's'^' (7) fcffAsnfcisj'. mmnm^xi >y 

(5) SrMIE^ 1 obtuse (7a) JE LTMIE 

jft^yoy^ (7) (cStj^S-arS^j^gg;^- (8) 
«riE3Ef!rg|J«- (8) ©#Ali:J:!j, itrfaii:l»:/i3 

(5) SrSffiaif A*-!^t;:i¥JEL-Cg?rfB^««!: (4) Srttr 
lEBflgS (7 2) lc-C£ES!-r5ifJEgB*t (6) i:d-6>«jE!E 

S. 

[|«*«7l ^frlEifJEgBW (6) ttf^-B^tt^^-r-s 
g6«"r ^Zit Sr^St i: m*« 4 * tt 6 {J:i2«<D 

[iS*^8] (1) Srf8ie^ttSr*-t-5- 

(2, 3) -Cft^Ay-OSS— 

(4) 

M3S««#: (4) Ic*j»t54£a|flc^^ (d d>P>«± 

-r5^S:;^l^-#-.5fcJ60ife^#: (5, 7) 
StrfS^S«<*^ (4) lc:g!-#-5*iloJf£Eg6tt (6) i:Sr 

tftiaifffiajfl- (6) Sr««flHJfel»«: (7) J^3El^-r:5;ii 

(5, 7) tc@^$-erSJ;5{=L/c;:it$r#ffi:t-r5* 

(1) ^le&WL-r^i&fsmm (2, 3) 

(4) MIB«-««{*: (4) Jc43(t^^^«c^ 
^ (1) i)^h^^-r^1^^ikf^-t^tL}fo<DimW (5, 

mmmmii^ (7) sfiiE«s!ce(Oiii^«c^^^ 

(7d) a5?^JE!gSttxv^«r:^:S:#»^:•r-5^*«^^ 

So 

[is*^ 1 o 1 MiajftfflEsftis ( 7 d ) tt, mmm^m 

<oms.i^ (4) (7 0d) t^fE#S 

(4) ©;t-ffiiS«&lcffiO«5iiJ»EgS (7 1 d) ti)>h 

lit 1 1 1 tUMS-tkmi^ ( 5 . 7 ) f±. tiflSiftiaEBlt 

!S (7d) ii^mfS.^ti±i^myr2 -y^ (?) 
s«rsE«-s«{*: (4) ©«iaDJ-s«t-5tt tm, ^ia# 

ffimzfnyir (7) lcS!ft!5-r5IIRC*tt<Oi!jcf|!i:/ci s^ij- 
( 5 )„ > :d»f,«^$nTV^5 r i: Sr#® t -rs If 1 

[ts*«i2i t(riES««c (4) tm^tkim (5. 



7) tti, BI»1^d-o*DcttSr*-r<5«ilg«- (9a) & 
XMSimSSU (9 a) {^rt-a^tLfcfgieSttOE-g-W- ^9 
b) d»e><c5«f«f*t (9) Sr^L-C, S5»U-CV^5rt 

[iS*«l3] (1) rwil^mt*:^^ 

(1) kmm\.m^mi^^^ (d d»b3i^-r2.fiSr 

»fl!li-Sfc«)0»l!R«£ (7) tSrffi^5¥^{*:^B-Cfc 
WIEStf»«c (7) ^c*^^^x*(rlE#^^^£itl^ (i) ^«SSB 

ttiS*t««S8fit (7 1a) tt, 5paa|t;to-CV^5r 

[ai*«i4] (1) :i<D^mii^m^ 

(1) Sr«i»-t-5*fi»«« (2, 3) k. r<Ol68kK« 

(2, 3) lci®Hl!feE«$ntfIIH^*flr*^ (1) 
*-r5l^SrSfefi-t--5fc«)®Jfcfgl{i(^ (5. 7) t^mx.i> 

MIB>l6igtX« (2. 3) ^ttrlB^&l^i^ (5, 7) 

lllfi, SBI^tt;ii>o*«ctt 5 (9 a) RXf^ 
mmU (9 a) fC[*9'&^tLfclKilK^tt<Z)@E-&«- (9 b) 
t^hfi^i&mu (9) iS:ft•^E$tb-CV^5::i:Sri^@t•t- 

[lt*« 1 5 1 Mfa^»flg*t (9 a) tt. #i4*;S5 i o 
MP a EATco|»g|'ft:t4«|g-CfeS r i: Srlt® t "T-S^* 
« 1 2 1 4 tcfa«K)i|£^*jf^«„ 

[a*«16l M^E-&«- (9b) t±, Ag, Cu, 

Ni, Ai. sn. ^-fkT/w?. j^itmm. ^itmm. 

«i:-f 2. 1 4XtJfl 5<OV^i•tt*>lo^cE 

[IS*^17J tdlEia^S- (9 b) ti. :K^$(0^f3: 
^12 ST/ 1 4 jfe v> L 1 6 (OV-fn** 1 ot::|E«W^* 
8] Ma@2-a-« (9 b) r±, 

igie bfc t ©d» b 5 r t fc-r i is*« 1 2 xtf 
[is*«i 91 wiEE-g-it (9 b) r±, ^*;fcri^ 
tt*^ 1 2 XTJ! 1 4 L 1 6 ro^^•r^L^» 1 0|C|E«<D 

[ii*«2oi ttfEia-&«- (9 b) tt, asj^'t>L<r± 

« 1 2XtJ5 1 4 J5:V^ U 1 6 ©v^■f nd> 1 o|::|E«©i|tg| 

[it*«2 11 mmu-^u (9 b) tt. mscttSr*-t- 

(9 1b) t ;i(0^;|t (9 1b) SrS vwvg^tt 
<OtSc^ (9 2 b) 4:©2S«l3tA>6)*5-i:Sr#«4: 
■r5!t*^i 2XUfi 4>5:v''Li 6ro^^-f^^*»lo^c|E 



#612000-91485 ( P 2000-9: 

Ciii*«2 2i ^fti2E-g-«- (9 b) fi, ^<omm\c^ 

i- -51**^*1 2XT/1 4^:v^ui 6 (ov^-f 1 otca 
[st*«2 3l itrlEiafcttSr, »fl&;fr|6H5:-g-fc)*TEa 

■o 

[it*«2 41 Mia^ t iimmmmu o 

a) ©«ffi*»P>^tti**fc*?lS-e, SniB?8««- (9) Sr 

fltrfaj68k*« (2. 3) i:MiE«cl8i^ (5. 7) t<DF^ 
t Sr#Sti:-r5ii!*«2 3 fc|S«K)^a| 

[0 0 0 1 1 

ttfiil-Bi U mx.t£-^}7— MO S F E I G B T^<D 
[0 0 0 2] 

l^m<Dm^} y^l7— MOSFET^I GBT4?(Oi|S'^ 

- 9 2 3 4 9 #MBB 63-96946 -^<5ij^, 

i|#BiBS 62-141751 #MHg 6 1-265 

8 4 9^-^m> #M¥3 -2 00 6 5#^«^) „ 
[0 0 0 3] 

[0 0 0 51 Hi^, m^m<o^m»m^^mx.^^^m»■ 

ftf»{l^i:«)EBi8«JJ:io-Ctt#Mt^*f:i!l^^(?5E 



(4) 



4$M2000-91485 ( P 2000-9: 



[0 0 0 6] Ld^L. *^ig#^<D«lfttc:J;nri. 

[000 7] 

»*«l|E46<0«|g^^l:fc^^-Ctt, ^J^^flc^^ (1) 
S:^3*ttSr#i-5->EtO|ftSS« (2, 3) x^AyX 

(4) (4) <Oi¥^mi^m^ (1) 

*»P>|g^-f-5IIRSr;gffRi-f-5 (4 ) A^ifA^ 

tLSBflgiJ (7 2) Sr*r5i*frft{*: (5, 7) 
(5. 7) lc#|rA$tb*««c (4) SriklRiflc (5, 7) 
(-H^-rea^SBW (6. 8. 14, 2 0) iSr«x., 
(4) fc@^gs*f (6, 8) (OWX:^^t:m—:^ 

[0 0 0 81 ^*v»cJ;o-c, iji^flcsll^f^ (1) , -3*® 
i|ife^^« (2. 3) ;RtJ5@«SB*t (6, 8) (D^^ift 
T^. (5, 7) KMl.X—^M>h1^K'^mtti: 

tt-PJJc^l**: (5, 7) ICStb-C— ^riPl*»P>#A13riBT?fc 

^mWrn^J" (1) -iS^^fciSw^t^-Cb, 
(5, 7) <D^^^ia«ffilc1g!R^@oi!flgB (7 2) SrS* 

[0 0 0 91 L.T> m^m<omU (72) Sr^fcl^fls: 

m&UU (6, 8, 2 0) Sr, #>!r(OI}flg5 (7 2) 
lc#AStbfc&Kflr (4) «5^-C«::»L.TPI— :*rrSl*»fe 
l^^lcjf $ Softer to? ■5rtg'5;-|gJ¥$xgS«- (2 
0) Sr^fiTLfctcoir-f-tttf, «»ia<0««^(^)=S-* {c^t 

[CO 101 */c, fi!*«3fE«®368qtt, t»*«l2l 



ps'ij' (7) Kmsi'ti>iimm^'S:^-ri,tm^ayir 

(5) i:*>6>«fiE$n. ;^SI::/D3'j!' (7) ta, 
(7a) (7a) *>t>^m-t-S^ffigB (7b) 

SrWL, i!fc^::^ns,^ (5) tt, l^tBSB (7 b) iffld 
SrMttTJtl^j-rs^ffiSlJStlfilffi (5 a) tSrWUTJa 
^fe^r/nj/^ (7) (D^mn (7 b) y 
(5) (O^mUMfiim (5 a) t ©P,B(C, OggS (7 
2) Sr«|j*L:fcri:Sr#8lki: UTV>-5o 
[0 o 1 11 ^tHrJ;*), S^eSBtr (6, 8, 14)© 
#A^t;:, (4) Sr^r/ny^ (5, 7) cop^l^ 

&m^i^x^i><Dx. ^mt^m^ (d srMfl!iA»e>&iBi 

t3s'J>' (5. 7) »!:j;*)iuigc (72) S:«fifeL,Xi3!>, 
S^SB# (6, 8, 14) -Ci¥JBESr=fT'tc5t9t?tt, £4g 
flc (4) ttOflSS (7 2) tc^A-r-SfcrJ-eM:/^ 
(5, 7) »::»*ttT<R@^*H50T, 5fe4>;&i(Sa#f& 

[0012] SI*J^4fE«w^egtt, lt*:5[3J:: 

*j 5 ( 6 , 8 , 14) <oMri^6^^wc ^mwi-r 

?>i><OX. Jft^P^Ds/^r (7) jcffASHfclgfciScfRi:/ 
(5) $rffA;^[6l»-WBEL-CiftSl:/p s'iJ' (7) 
(8) t. 3tfifSB«- (8) (^?#A 
tcJ;tJ55tUg8>efrRl® (5 a) Sr^mge (7 a) 
ffiLT*«<*: (4) SrDfl«5 (7 2) lcT£ES:f-«i¥£ESS 

*t (6, 14) ta^hm^^xi'^^o 
[0 0 13] ^fc, mi^m5mm<o^mii. m^miR 

<0-C*5„ IP*,, &f!6{#:Sr, »*«3 t |^«(0}ft*P7'D 

(7) Rxj^tk^yny^ (5) iij«|figL. 
Cs'iS' (7) (7a) i:. rwS-feg? (7 

a) *>e>l^— *l«ilJJ:sgtO-t-5lll©|gffig8 (7b) &JJ 
m2<omtiiU (7e) i:S:*-r5t<Ofc U Jft^:?'a y 
^ (7) fr*3ft5S-&SB (7 a) tm l<D^m^ (7 

b) i:^2<0^ag6 (7e) t J; ►) ffl^ix-S^Pfllc: J: 
5, pg^lS (7 2) Srmu (4) Sr. EQSB (7 
2) F^tJlX, m-bn (7 a) fcJjclRl^as':*' (5) 

[0 0 141 ^ttl-i*), i!l*«3©«iaBi:P«{c, ^ 
(4) Srii5:?'ct j/^ (5, 7) ©BfcjEEgs^fej^-c* 

5©-^. ijs'^fl:^^ (1) i:mmi)^t>tkm-tz:iti!^-ss 
n^m^nn (6, s) ©:a«c»#gsr««-^5t© 

-C, ift^::/ny^r (7) icff A$n:fcl5lt::, iScf»7'n 5/ 
^ (5) SrSli©^Uigf5 (7 a) :tri6itcif£EUT:?&^:/ 
(7) (8) 3:l$S5*t 

(8) ©ifAlciU, »1Sk:fvyi^ (5) S:ifA*l6lJe: 
»ffiLTS«*|c (4) SriaaJ (7 2) }!ixEESJ-t-aif£E 
sew (6) t*>P>«^Ufcr4:Sr«rfRfc LTV^5„ 

[0 0 151 a*«7ga«©«W©J:5J-, if 



*«4xtfis*«6iBSc©j¥ffigMt (6) ^msmut^ 
fc> is*«8fH^<D^?q-ctt, (1) ^fve 

»tt5r*-rs->^©iffigk«« (2. 3) TfRAz-CJ^^- 
(4) fc. (4) tJijsrtS^^lfflR 

^ (1) d»?>«4-r5fRlSrScll!l-r5fc«)©i5c«Sfr (5, 

7) i:. (4) \cm^^^m(owmuu (6) 

.i:Srfii;t. ifBE^«- (6) ^ikmt^ (7) {c3£j#-f5r 
(4) SrJfffiLTSt^flt (5. 7) 

[0016] ^E-ttlc J; ►) , 1 -onlffmm^ ( 6 ) -^—M 

(omwLi^ (4) sr@^-c#-5*»e>. mf+xiscjistej^-c- 
ti. ¥^mi^m'i' (1) stKSfii^*«i:ai^ (1) ^mm-t 

^mmmW. (2, 3) 5 «m®<0*«#: (4) 

fllx.5i|^^^i*:^eic*3V^X, (1) i>>h?& 

^•r^m^ticm-t-^±]fy<otscmi^ (5, 7) ortgui::, 

^fkm<omiRW (4) ^?&^-rsfc«)©?&««A5mix5* 

— OJ^SE^^ (7d) SrJg^bfcr t L-X:^ 

[0017] *fc, m^m 1 0 fa4fe<D«?^-ctt. it*^ 

9iE«w?&iSES£?S (7d) ^, «^^a<oft««^ (4) ± 
m^RJ^^m^ (7 0d) (4) «>rffii£« 

k^mxj^^Sfm^ (7 Id) td-e>«^b3fc:::t Sr#iat 

gjjs^ (7 1 d) i5:m\^mm-ri>^t-c. «ciRttSripiJi 

[0 0 18] */c, t»*«l 1 IS^O^I^-Ctt. 

1 o fE«<OiSciaflc (7) Sr. i^mm^ (7d) *5J^fi£$ 

HfcJftair^os'^ (7) (4) 

5liae^tt<^*fellft:/tis.^ (5) ird^bfllfiELfcrt^ 
#®ttLXVN5„ ^%mii±. (4) iP*>«-^* 

(1) ©iS5a*»C>»fRl$-*5«^-e&SdS. «« 
«: (4) ifimm^ (7 d) ©giJoE^ (7 1 

d) ^mti^f^m^xox^mm^tkm^n. mmt±Mc 

m-^^yi!^ (5) Sr:frL-C?ft^:/os'^ (7) »::ifc|gi-C 
#5A>6>. Jft«SE«S^ (7d) Sr«-««{*c (4) (OMffil- 

[0 0 19] l»*«i 2 fa«©«?g-CB:, 

1*^^L1 l|B«®S«fr (4) fcStSifr (5, 7) t 

tt. i»i^tt*-of^igctt<s:*-r5«/m«- (9 a) Rxmm 

mU (9 a) i::rt-a$ttfclSie^ttfiOiB-S-«- (9 b) d» 
(9) Srrft-LT, ^LTVNSr i:Sr#® 
^:LTV^5. *5ie«t?tt. (4) fc»!»«: (5. 

7) i-^t>*,l68kS« (2, 3) btk^ 

{*: (5, 7) t oaHtt*S5l-*5V-'-c, Si|f«- (9) 



4$M2000-91485 ( P 2000-9: 

fticitj. pr«^*|c (2, 3, 5, 7) <r>m{h-^^M 

i5?S^{*: (2. 3. 5, 7) fc«^*g*flE«£fCii=eeLT. 
[0 0 2 0] 3|E«(0«|«lC*JV>Tri, 

(1) tmfsti-^m-i^m^ (d 

5IISSr«cf!R-r6fc«)©»l»fi£ (7) lc*5VN-r, if'^il:^ 
(1) ^«SlJ«ttR3stfi0lOg|5fi: (7 1a) spfiffi 

[0 0 2 11 rr-e, 4>tV>b2 4|E«©«?B 

tt. Ii!*:^l 2fS^<D?Jf««-tCOVN-C, StC^lftLfcife 

[0 0 2 2] iiSI»e#t4$r>fri-5»-&*ft LXtt 

[0 0 2 3] BP*>, iS*«l 4|S«®«W^-*SV^T^i, 

(1) ^mm-rii&mm^ (2, 3) icsfit 

mm^fi-t^M^ (5, 7) S^^lx:5^W«^^B^-*5V^ 

-c, mmm^i (2, 3) tssciKift: (5, 7) twrajc, 
(9 a) izfH^^titcmfsm^(om-^u (9 b) 

^^mU (9) ;^:fr«£$tb-CV>5wiSr#ai: LXV^ 
[0 0 2 4] ^ttlcioT, t&mmi (2, 3) fcftfSi 

(5, 7) ^:og^#ffi^c*3^^T, «f^«- (9) 
«Elc±i9, fS*«l 2|Ei^<D%|^tP«|(©f^;B5ai*^Sr# 

( 9 a ) tt, g»*]S 1 5|EaOT«W«> i 5 

1 OMP a WT, i?*L< ttO. lMPa£iT<0^^b 
tt:»fl§-Cfc5:ii:*s*F*L<. S-^tt (9 b) tt. If* 



«1 6|a«©«»®SrfflV^5::i:as#f*uv\ . 
[0 0 2 5] *7t. it*«l 7|E«W^W-et±. iB-g-tt 
(9b) Sr, :*;%^©^'5:5«fgc<o«t^A>e>«figLTV^ 

5*-P>. mmU (9a) --^^J;<^«(S-fr5wi:*5-c? 
»f»ttSrrRl±t?ft 5o f9*« 1 8 fa«©«iK 

oi5f-, iB-g-«- (9 b) «»<D«i^iJ]^;KL/ct 

wtUTt. Wflifl- (9 a) --•co^«fSr^*©Av^t«> 

[0 0 2 61 9>5^V^LIf*«2 2fE«© 

«tBri, ^tt^n. m^$t (9 b) oA#:e<J#s^^«^ 

(9 b) Sr. mm^tcttmMiilSi^fc^i>V<tt.^ y 
Lfc»^«l 9fS«®S'&*t (9 b) m*JVNT. 

v>2>. ^-njii-to-r, «*t©i^«8ds, mmm^ (2. 
3) ti!c^#: (5, 7) tjcSL. r«iSM;^r6HcS!ti!»i 

[0 0 2 7] MJ::. ff*«2 4IB««>^?^lcJ;tb«, ft 
*«2 3t^«(D^|g^c*^v^■r, «S*6S:'>'5: < t t«lg# 

(9 a) 0«ffi*>bS§tiS$*fc«^«i-C, (9) Sr 

(2, 3) fcScHftflc (5, 7) k(om\^it^^ 
*5 J; 9{;:b■r^^:5A^f>. I6^S« (2, 3) tl&mi^ 

(5, 7) irfcS-reSRimwiS^iiiSicisv^x. S!tt«s«t!9 

[0 0 2 8] 35c*j. -hSBUfcfiSairt^^^B:, ^3$-r5 
[0 0 2 9] 

[0 0 30] 01 tt*IIJSJ^fiilC«5^^*|cS® ( I G 

BT*i;^-/P) 1 o o<o«ii&^flc«^Sr^-r— SSSrS 

0 2tJ0 KOA^^Sl. 0 3«:S2(DB-B»fffi0. HI 

4 HE 3 SrSB^J-Jfe:^ Lfc»fffiEI-CfcSo ^^ft^^S i 0 
0 ©«KSriE'<5 i: , 0 1 ~H 4 

aioott, -^<DiS!fi!i'g^i±roir6gfes«2, 3<om\^ 

y^- 7»::fiESgL-C)fe5. ffi^tt. ^C?8 SriKft-f+Jt 5 r 
tf::J:!Jtft3n-5„ ir-c. El 3 {::^-r«i::. S««t4 

[0 0 3 1] fttc, =S-g5<oPiWlcoVNTxg'<5o 

-c, 05 (a) , (b) mmi^4ff)mmm^^^ 

-to 0 5^c*il,^T. <a) ti^mi^m^iRv^m^^m^ 

2 (04 4", ifeffld) Sr*L, (b) tt»»S«3 (04 



4$M2000-9148S (P 2000-9: 

1 GBT^S'7'1 a2at)«FWD (^^-Y *W — yW^^" :r 
— K) bd»6>7S5„ r::-C. a tt, 
i^^S-3S^iiS^«IS:^Ti^c 5 'I' :J' ^-*^^t■5±Mm^P4• 
[0 0 3 2] *6^S«2, 3tt, 

TttS*?^, fSi^^^rifiai^ri. i^i7ow/mK) -c 

fct), it£^#:^^E-l-C$>5«-^y:7'l a, 1 b (OMffiSr 
S5^-t?V^5, #^2, 3tt«x.tf^^tr>'W5=lJ^A*f 
d^fj'iio *-f, ie»S« 2 (O^^flc^^F 1 SrtttHWO 

®, fiP*>(*9S2 a (Ctt, 0 5 (a) {C^-f^f-, 

^2 l*5EI9:$nTV->-5, C<0««i^<^ — 1 
tt, IB-^TA'?^^'^*?©**!- (Mx.tf^;?(^as O . 5 m 
mm^<DmW A^f3m^^tlXiS'>)\ 352 a {-MxfflK 

[0 0 3 3] MM^<^~>'2 i<om^\^^\>^x 

um-r^o wm>'^^~-i^2 ita. 05 (a)M;:*-r«i 

S:^J^<OS|gg8 2 1 a . r.roStSI«2'l a <D0 5 
( a ) *J;SB$H^J:*l::j6irj-T|5S:$ ttXie»a« 2 
e>tt^mL/c^^g8Ei»«i^ffi©^g^Fg8 2 1 btid^bfll^ 
^nxv^o m6>n^gB2ia, 2 1 btt— «:jgjES;Stt 

[O O 3 41 flifil>^^— ^^2 l©««aj2 1 a ICfi, I 

GBT^s'7'1 a^tt^FWD^^y:?'! b;aJ^5f=i-ft (09 
Xtf^fflftt:?) $ttrV^5„ r<0|&^, IGBT^s'7' 
X A<D:=i\^^ifW& (0:^-f) iS*«a5 2:i a IC/E>5 
«■ («5.«^B«-) S:^L.T»^$n-CV^5o l^^iJcb 
XFWD^y:7'l b(0^ffi{BS«S (0^*-f) 

2 1 a{c^,5W mx-ii^mm Srrft•LT^-&^i^■rv^ 

So 

[0 0 3 5] jJcJi, lfi»IE«3 0i|£^*^y7'SrtfetPflS 

fip*)rtffi3 a ictt, 05 (b) K^-rm\^. mm 

>3 1. 3 2iSE§S$ix-CV5„ ;>'3 

1, 3 2r±. «BJ?»T/v5-!?Atis©«*r (e9x:aff^(^as 

0. 5mm@«©S#) A^fcfflPjsK^iX-rSslJ. ffiSafC 
Mx.«ia«^^:J:^)ig:g!S^!)#^tpJi^XV^^„ roif-^iK 

[0 0 3 6] r;::-c> *-r, >'3 i 

ov^Tlft?B■f-5o mS^^^— :x3 1 {i. 05 (b) t::^ 
•rm^. s:^m(omwL^3 l a r<OS«g5 3 l a© 
0 5 (b) &JiiS8S5»cJi:&»i:i6irtx^SJ$nTilfeRS« 
3ivp,a:*ffil,*:^gi5EiiaSJ«ffl®jS^S53 1 b i:d>?> 

«lfife$nXV^5o rix6>i5fg83 1a. 3 1btt— 

[003 7] ^ VX. 31b ictt. ^:^mVii^t£ 

•tm-^ti 3 3 3 4 (0 5 ( b ) JCT«ffi± 

^r) ^^:tf^tX|^S$tbTV^^„ r<Dii-§-. S5-g'g83 3© 



1 b©^ffi<ffl«Sl 1 b ^:^^^3ca?LV^^^ *fcr4«^/h 

0. 5mmm^^^^:^«$^^TV^5o 
[0 0 3 8] — i^s 2{ctt, ms 
(b) tcTiKffiJi*) Jctp»tX»ilSlE:^?&«tSr/i-t-S# 

$tt, I GBT^yT'l a<D-{r*— hmei 2 a irSJi*? 
rtte>g!'g'«53 3. 3 4, 3 5f±, * y 

[0 0 3 91 ^LT, ::ne>S^gS3 3, 3 4, 3 5© 

^^fr*^iST>-2t«!:©|feSS«2. sSrfita 
I a •jy^'W® 1 1 a 

XO^-^— K«S 1 2 a , FWDf^-y:/! b©*BD««il 
Ib^s, ^H'etl. 3 (Dg^g-gB 3 2 , 3 3, 3 

[0 0 4 0] ;^^^T> JllE«■asgg6:^S:iPfK^*P«$rfflv^ 

— V2 1, 3itt, ^<omu\^ntf^titiMm:^2i 
c , 3 1c |::»*t©m«Sra UTJlf /v h -cssigH^-r 

^rttJiif), M^^iJ'— V2 1, 3l©5*>, — ;trSry< 

3 2B:, !7W¥3K>'^^>j/4$jcg:i7; :>|-ai*J«il5igStf 

[0 0 4 1] jjci::, #p^D^i5'5, 6, j^mt^mmi 
o o ©ifeiKifi!iti-A»A»5gB53^i-ov>xj^'<5„ *-r, m 

tfii:AS:^-f-2o©spffi5 a , 5 b iri^ffis c S^i^oS 

3it 6 a ^?g^§n-CV>5„ yiJ' 5, 6 

[0 0 4 2] ft^lT'Ds/:}' 7{i, ^^<a©S«(4c4B|I*> 

i)t^«:^^F 1 <0E5i|:fyi«dicffitJt5l6-fe9iJ Tat, ;i(oaE 

■&g6 7 a ©qZffi 7 0a A»6>?l?ffi b^^pffi 7 O a t 

ASr^-t-¥S7 0 bS:*-t-5§5mS6 7 b i:d»f>#l^$tu 



#082000-91485 ( P 2000-9: 

[00 4 3] iftmm^ 7 d tt, ^mi^mi- 1 ©e^j^i^i 

t-ffitF^^jSK 7 o d iSeK 7 0 d d»t,«-3ia«8 7 

brtfiffiu55SiMgS7 1 d t*>e,«^$*tfc*-©ftaE 

[0 0 4 4] »-&IIB7 a {Cfi, ^v^SiS^-g-^tt 

ffi7 O a i:S*tfl!l©ffi7 1 a fispfitB-cfclj, ;i©ffi7 

X.tf, ^— ^©J;) JC, 4^^{*:Sai O 0;asSt!3#»t?> 
tii>o Mx.t£. H^L-'tv^ds, S^ge 7 a {c^fiiBt#^ 

[0 0 4 5] :z<oi^m-:fx3y^7ii^ r/w?— 
fi, m4ip<DmmK\^x^-tm\^. s«ft:4fls©^s:^ 

^»EgS7 0 dt|^S*t7i5J;5»-?^fieb-C'bJ;<, 

[0 0 4 6] ^U-C, miK^T'ci yi5' 5©5Fffi (^ffi 
^Mi^m) Sat, ?&*P>^Cs^^ 7©§§mg6 7 b©5pffi 

7 o b ttt, P5Pi^5Bftx*n6]ffi«sn, dwissfratj* 

^gfr4iS^fA$t^-CV^5I!aS8 (ffASB) 7 2i:LT«^ 

5, St5ffJ4PP^«3 yi^ 7®^aigB7 bf±, s^iyaRV^m 
2Sfc|^yt3 y ^ 6 Sr"t'<C.>i: LTfe^P^flatcStfi^Jc, Mb 

mrnxm—mmthx^^^i^. *rffi!i©s«flr4 

[004 7] 3|EM-Ctt, 0 4 tj>©^e? 8 d> fc;fefl9glI:»H: 

myriy^ 7<Dm-&U7 a<o^m7 o a kmAL. mm 

5 c\z.xfS2mi(k-:f^ yi^ 6<o-&mnme h trnfALX 
V^-So fitmyri y^ 7fi, ^ffiSB 7 b ©spB 7 0 

b fCT»^S« 2 ©^ffi t SfM bTV^i. 
[0 0 4 8] — H4«t^©^S?8^>P>*«g^^J•^C48V^ 

-Ctt, a6««c4B:£ffl!lSB^i:^-Sa-xrfc5fc«), mi 

y jjr 5 Ei, 5 a JCTiie^SS 2 ©^ffi t « 

fife L, 5 b |wTJ^aJ:/n 7 a ©spffi 

70ai:Sf«!feU i^ffiS cJtTm2iicfgi:/ny;Jr 6©-& 
3g)^ffi6 b t»«U-CVN5„ »^:/nj,^7H:, 
^ffig5 7 b ©Jpffi 7 0 b{rTJ6»^3©^Mi:SH5fib 

[0 0 4 9] ±ffimi»:fR:^o y ^ sxtfftSi 

3^ny^' 7 tJfigk3E«2, 3 i: ©SHifclf BS, XtJ«, fSl 



(8) 
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*5c!»:?'p y^st ^^Mz/vi y ^ 7 i: nW»i^m\^is^^ 

[0050J «^u<tt. me \z.7^-rm\^. nm&m^mik 

^feiieilCigie* (50 vo 1%£JIJ:) IcS-^L^fctW-Cfc 

5, «Jgti-9att. Jfi^S«2. 3 tiklKi:;^Ds,i}' 5X 
t/JftSir/ns^^rrtoBDSr, Bora's <«* 5 ::i:;^W3le 

[005 1] r:::-^, *«-ctt, mmim.1&^W\Simi 
ta, S!<b«»^:i3^^rt^£te« (Mxtf. 2. 5~5P) 

-C^ti^iS 1 CMP a WT, *f * L< fJO. IMPaJU 
—l^^jV (09x.Rf, 80~160Pa) *^ffl^^-CV^5o 
^agd5 5~5 0 *imi?* b< tt2 0 — 5 O M m(^:*:S@ 
0. 4^:V^L0. 2; WtkVcltl:\i^\,X 3<r>f\>'m.W^ilk 

[0 0 5 21 ^LT, :»/lg«-9 a-CfeSv'.y 
icffi-g-^tg bSrE-&UA:iiS3Rve«Sr*ft«-9tt. i»BI-ft:W 

a»{J:««-r5. r 5 U-C, «/lg«-9 a J; ») Jb|E«-g§ 
«#ffiSrlSra«l<««>5fc i: tJ-. E^«-9 bIciiiJiKJ 

[0 0 5 31 ^br, ;^SJ:^n s/iS' 7j:ii^ife$tvfc;^i? 

O^tiJgS 7 b ©Spffi 7 0b 3 CD^I-ffiS: 

jfJBEU ¥ffi5 a tll&ii:3Si-5¥ffi5 b tt, ?^SI:/a -> 

7WS-&S87 a 05Fffi7 0 a {C#JE$nTV^5. 
T, S«*|c4tt, *lft»^2, 3 «)iif^ffiS:#r^n y 
^5, 7lcj;oTjfffi$ix, DDSB 7 2 rtSBId-caSJH^ 

(0 0 5 41 ;ir-c. ±.m<Dm\^. a«**f4. ^iSciSR 
■^^t/jTs. &tjt?f^«i:/c» 7co3gmg5 7 bra, ^t^e? 



[0 0 5 51 *^*--5«^£Sr*-t-'5^^*^B 1 o o tt. 

«>5FS 5 b JfctJf?&Sl:/ci s' ^ 7 <OS-&SB 7 (Ospffi 7 0a 

5„ Jhj£Ufc^JISt:it:jg^Sn7fcS«fl!:4<0#ite 
fe^S 2 , 3 eO^ffiXVBflgB 7 2 ©M¥^® 5a, 70b 

[0 0 5 61 L-C, Mcl^yo y^5^^ JftiP^^D y ^ 
7«>S-&SS7<03pffi7 0 a |!:g<„ r.r.-C, BfleB 7 2 {C 
tJV^r. i^qZffiSa, 7 0b<oraSr, S«flC4<0^«>.EJl 
JbcoF^BS-T?ISftT*5<„ ^eur, S«{*:4Sr0 4j;:x± 
*d>bCagB7 2{C#AL, MTT'o S'rJ' 5, 7Kiw{R@S 

-f-So av^-c, Ig2*fc^:?'x3 s/^' 6 Sr, 5^ 6 a t i;?:^ 
7 c t ds^j^-r 5 i 5 }^iP:/D s' i5' 7 l^S < o 
[0 0 5 71 iifet-, ^i?8Sr, 0 4 tc-r||2jS:f»:7'D y 
if' 6WJi:^d^e,. P5?^6 a, 7 c(c:!fAb«g)e-t-S, ;r 
<oi:#, ^i?8Sr#XLTV'>< M»?Rr>^o j/ ^' 5 , 
6<o^ffi5c, 6 boji^^^f^ffldi!}, m2;»:f«t:7'o s/ 
1^ 6 tt^ 1 i5c^:;'r3 ^ ^ 5 (D^® 5 c JcSio -c#A:*r(6i 

Ui&tf P,n#S««r4S:if£EL, «-&Rflr4a5|Wiei5 7 2 

rtg5ic-r#^u 3/^ 5. 7j;iffig§@;fe$ns„ r5U 
i|£^*^fg 100 d^^-rs. 

[0 0 5 81 75:t3, E13J^tJfBl4|C;^-rM-Ctt, Mm-'^ 

vi'— 1^2 1, 3 n;:*5»t5jrii:A:2 1 c, 3 1 cffiJWjg 

3 Xt/f 0 4 l^fS •? til L t> o t 

LTtSV^L, e^©««*jc4feJ?:||*o^:*l6l-^St!3 

[0 0 5 91 *ll^SJ^^s<o^^cl8^^^ffil^lov^x, h" 

4tHoj^i?8*»e>&fflJIIS^5^Sr«'9fci:oT3*'<«» IGB 
T5^y:7'l a&TJ'FWD^S'T'l b-C«*-t-'5?SStt, I 
GBT5=-s'7'l aXt5FWD^y7'l bcO^ffi (i^^S 
«2ffii|) d»e,iei&S«2, ^UX, ite««2^1-god»e> 

iSf?!ie^«ri!s«-9 ^mxnitm^foy^ 7 ©^mss 7 b , 

[ O O 6 O 1 Pl^tC, I GBT'^^yT'l a^^TJ^FWD^ 

s/T'ibio^s (iffiig^£«i3«y) ib>hhmmmwi3, ^ 

bT, 3 f\-mib^f>llSimmtk1(fkU 9 SrUx^ 1 

b *»6)ii5fgie^0cf»«- 9 Sr&TJ^^r/n y j5' 7 (O^-^gU 
7a, IS»;:j«&S!£w-.i:^A-XH:e^$tt, m^^i^ictk 

1 M«Jd>f>Jfef»*S;fc 



(9) 
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Co 0 6 u i:^;5T?, ^mmmmi^xintt. s«i*:4 

:/n y ^ 7 Sr 1 o<o»f|ft«:t LfcS^, a«<*:4 
ik^frs, 7{::Ji-LTl^-*|6id»e>#A^iei:<co 

[0 0 6 21 ^i?8tt, <^»:/ci y ^ 7tClf A 

[0 0 6 31 **ltejg«8-c«:. «-Sil*f*5ifcfRiflc 

4BP*,i(£^«:^^^ld5«gcfiO^-g-^t. Stift«:5. 7 
(Om^M&m 7 0a tc«m^B<D|lflg5 7 2 Sr e * 2 21?^ 

04^^:*5^^T#:/cl s/^ 5, 6, 7 SriKffifiiiC^^iSilcj® 
tfU ^flr4SrJffiSDSii:*|Sj{c«m^iEJll§*5;ni 

[ O O 6 4 1 3fc|gjfej^ffif;^ ittfj, H^SBfl" 6 , 

8 -CWBE^n^ 5 tft-Ctt, 4 fiOflge 7 2 At" 

t>*>^ 2 Stfgl:?'n y ^ 6 -r— >tt©a«#: 4 SrH^T? 
#5d»P>, L.Ttt6o©S«{iL:4Sr3o(0||2jfe 

CO 0 6 5 J **ii?g«§{cj;nor, 

7©rtg6{c, «^©S«fr4Sr?&a-t-5)fc«)©;ftiSSE;45 
aEn5^-©^«ISIEgS7d5r?^jigLrv^5d»fc. 
flc4fe{;:SiJ>sr©i^jSE5lt^Sr?g^Lfc*», ftiSliilKSrOJS; 

««c4^«:icX^^SgK7 0 d i:#S««c4<0>tffijfi» 
t-StK5S9^8S7 1 d ira^CfilfigLTV^So 

«ESS7 1 dSrffig-r5:ii:as-C#. ^^tt^iacfa^Brii 
[0 0 6 61 2|ciafe»ffilcJ:iiHr, «4K<*c4 0>}- 



J^^>^ci j,^ 7t;iiS:^-C#5A»e>, i%iaE»£?S 7 d Sr^Jji: 

[0 0 6 71 ^I^ffij^ffitciixfi, 

^®MaD»::TSReWttS:W-f-5-^*<r)ie»»«2, 

3{CJ;oT^Ay-T?S«ft:4$r«^L. -^tcD|6ig^^« 
2. 3Sr^tb-?ix#:^c2 5, 7{cS^$-fr^ ±5(11 

"7- 1 ^®g5<2:-C$)5q2® 7 O a i: Si!tiBS<^ffi 7 1 a Sr.sp 
fiffii:U. r(DS7 1 a S:^awS[#SBt UTV-'Sd* 

[O 0 6 81 *7t, 3|c|gJ6?g<iXr±, IGBT^s^:?'! 
aSUfFWD^S'T'l bO«-«Si:iffi^S«2, 3 (0« 

V2 1, 3 1, 3 2 t s^;^,5W■^t^-J;^J»-&L 
[0 0 6 9] *^<*:^fBfc*iV^X. *««:3ff^^ 

~3 0W/mKgS, S-fk*l>* (7n:6^) tt*5l4 0W/ 
[0 O 7 O] ±i5 2 0©S«-ra<Ojfef|fti4^a»tC»Ofe 
^^«0^'B^^tti8«J 0 . O 3 W/mKt^aV'fcfe-T? 

[0 0 7 1] —^1^, mu<o$tmi^n^'-'^+ u <DW& 

2o<oSWflf::Mt) ::^-C, rwiHtfi^pJaij ^ 

■f-5a*Sr'bo. ^y— ;^Sr^^bT't>, 20© 
S«-M©WBS)^>fc5'<< ip[< fej&V^i 9 1 3^ 

[0 0 7 2] :.<oi:o^m^ii^h. ^^coMcmi^V — 



(10) 
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[0 0 7 31 ^i*}, Wcm^i^V~:^ti^-f/i'^-<~y>^i: 

^^^^^iymm\^m.^<r>Ag:7^ ^^M-^-r^, Ag 

gOD«ie«*«:ifst4 0 OW/'mKiias< s >mS:E^L 
fc^fH4'<— ;^ h 0:l»e^*}fl5i»5j 2 ~ 3 W/mKSAt? 

[0 0 7 41 Se>»-. Ag©^W^$rJijtni$-e:ttfi. I» 

SA) -CA g7-f 7l^drSr*6im-r'5r i:-C. ^©gHtt;^ 
[0 0 7 51 A g y'^ 7C0^W^S-igAp$-a:-CV^< 

<o^si4-<— ^ h -cr±. A g (D^mmi: 9 o w t %n& 
-^t UT:v5fc«>, 2oroSltra-c, f»;S:^rt;:J:5 

[00 7 6] :^?im^^fX. J:fH<D<t 5 ^iiS^ISirox^^ 
^ ^lJij3ft5 2o<r)S*i-MSrftS9-&t)-&5fc»<D«-i|EHc 

[0 0 7 7] ^LT/^PjIi, «IM^^ii>i)fciK*, ±fS 



*^*«tttSrW-t-51»Jm«-9 a i: LTtt. fiajx.a. 
^0. IMP aetT©IRHR^ttt«JIB;P«F*UV^ ^Oi 

— VS^fl&^:j<y ai;^y^yU^^jig, ^^)5^^ttjS|R^^±=f A 

[0 0 7 81 rttfc«jm#9 aJca.<r®E-g-#9 

b Srffi-^Lfca^co^gSr. EI 7 9 }C;^-r„ 

a iXTJ^a 2 t±, flSt) -g-iJ^ftuS 2 

■C, ^gf^tLTtteV^^tt^Sr^rOi/y a— i'^^rw (SI 
Yk«»»tt^0. IMP aEtT) t?©;WJ|g«-9 a tc, E 

^«-9-Cfc-5 (07 (a) ) „ 

[0 0 7 91 r ^SJ!iM9 a tt, m^miti^x *) 

as3»:7E5gffibTVN5fc*, ais;j5i«v^ia* mx.tii 

2oW*#a l^^Ofa 2F^(^)ti*rg£^t{ci*#:{j:iit¥ 

[00801 JifSM-Ctt, t'^^^' ;^(Dif6«itttt. 

S'j3^i»S»K2, 3-Cfii«:-r-5«|jg<Ofc»i), ^tstsro^felgj 

^e^^<CliSv^^Jg^:7^ ^ (Ag, Cu^if) >&ifS: 

-ftwrottAdSjifto. 3 p aoi^y 3— v:»jB immm 

w t %E-g- JRie^^ 1 . 3 W/m K Sr^Sj^t? 

[008 IJ 1 (O^e^CiSVNTH:, 07 

(a) \^^-rm\^. :7^9Srii53E«-rs^«) 

/X U<ti20~50|t m©:*;S3^#5i|ilr^ 

-^7) At, m.^AKML. SflifcO. 4^iV^LO. 
2, E-g-Jfcl : : 1 3 (D/^@]^^feiBr^=• (/Jvg 

[0 0 8 21 ^r-C. rix6>7^^A, B<05tea^r±)Jc 
O. 2cin3 /cm3 JW±fcSr.i:iSM 



[0 0 8 3] @B-g-«fc UTw^JRtt, mm-c 

CuO^, Ni, Al. S njfet*S:fflv>5r t;js-t? 
10 0 8 4] *^t, E'&fl-<otSc^K)jg4fci: L-Ctt. 

[0 0 8 5] ^w-c. ^2<D#gtt, $Si<r>^mz.M 
StftbS. *3gW#^©«6f«»J: J:nti, m^^^j^i^ i 2 

[0 0 8 61 ^7 (b) SfflSJ-^-reH-. 

7 (b) ;&fflyt;:^-t-«l»-, mS: 2o«o«fl-cJf $;to 
[0 0 8 71 ^>*>5^r(Ofc^^)^wB:x «flB*i-9 a Sr«^ 

[0 0 8 8] ||3 05^lfe«:. ^Igf-ig-g-i-SStrA^fc, ffi 
^*f9 b!^±©»»S:ltfc-*fcto-c$)5„ JilB^lJi 
Of|B2<0^&-Ctt, (7^7) 9btt«i«^-Cfc 
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[0 0 8 9] As<o^^^^7 m^) tt. mi^'^xn 
SfiEg^-frSwfcT?. mm^m>o r(Z)fi£*>t>»c, Ag 

■C, *)5Sftj*SUfcAg7^7K±;P«*L, 

i^mf^v^mt^i, ms (a) #k) „ c<o<t5^:7 

>f ^©fiHt L.-CB:. ?S;t;<t:^^©E-2 o*if;^0| 

7S^ffiv^fc#^, 9^W*^7 9 w t%S«i:te 
<-Ct>l»e**;^2. OW/mKi-CSjES-CltSo 
[0 0 9 0] ^fS3<omWc<om<omkl.X. 

@e-g-$t9 b t UT^V>^. mSr2 0<Da*ra 12fetFa 
«<4^*-t- (0 8 (b) ) „ 

[0 0 9 1] ■&^vf4^<om<Bmm».. mmu9 aSr5E 
mxm.«)^t^^im^\ :&jR^ y-^oLt, 

[0 0 9 2] ^5e?g#^(0*^f>ricj;tbti, Bi^l^I 100 
Mm<DCu!7W'^T?filo;fc:&JISp« S' V'^ ( 1 0 0 p< y 
3., 2 O O M m) J=SEAg^te7>f 7 

[0 0 9 3] ^4©^Stt, 9 a l::S-&$nfcS 

-e-W9 b?r> 2o©Stt-a iJfctJSa 2 tr:5tlllciaS?^ 

2BBSriiLS^fe^5*5J:5t--r5. 4 w^gcD^i^ 
«-a*i-a l^fct^a 2(D5*2it)^|Wia»-lfe©C(-^*f£;-T? 

[0 0 9 4] *-r. mx<^m^. *«ctt^^i^oisiKt-cfc 

2o<oSfl-©Ffli::^:©tili<^i55ffli5g|-r5 ± 5 
liiiimm<OtLV)\ je-f, «flg«-9 a t L-ceiJx.ti*fttt 



I 



S:2oros«Tfltc*fctf (0 8 (c) „ tits, mm 

^^•:y^mm. itm (cu, ni, au, Ag^) , m 

[0 0 9 61 ma (d) \^v:-rm\^. ^j^^^^ 

i^^-r^ ms (d) i^x. n^9 0bu^) mwa^ 
a ixt>*a 2 t»g^ttasstf?^-r<7S:-5„ mm^ 

[0 0 9 7] fi^xiti, Mm.x-mt^xh^^mt\immx 

[0 0 9 8] Jfefc. ^2(©MB:. mVsnoM'^mihX 
T?#5^F^<t9 %:*c|t*@Sri$o^ec14©S*f 9 lb© 
^B5l^:#&e^^*«)iB^^:gcf|^Ul9 2 b Srl5r»t*:E-S-«-9 b 

©Sr, 2oO^;H-a lATJfa 2 "C^^^f iitp:: i: T?, :S;*t 

9 1b j^ag^L,, ^ew«Es®acf8is 9 2 b «s 2 o©»«- 

a IXtFa 2 tcBSlSl-^-f-i (0 9 (a) #fig) , 
[0 0 9 9] TitJ, 2o<OS;W-a lXtJ«a 2<Z)WO^W 

J;»j/h$;ig<Dia^*f9 b-c$)o-ct>> r.nsri^-pfc«j 
[o 1 o o] »c»c, ^3<om»i. -^m^ts^^m^UB 

Lfct<^TS)5, :&M^«E^i:ri, Mv^t&JHaSiHISr 
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-c^^ (H9 (b) 0m) o :fejR-co:j5:<. mm . 

[0101] Sfcic, m4©«fi|tt, S8^«j{c. *«c*SB 

^>Srl^o^J0|7^ 7SrE-&lt9 b t L/cto-cfcSo M 
xtf, N i «i^(D«ffi|;:i, 3^®>6S#IS:35#tilfcP'-^ 7;^ 
f«Jfflt?*5. rttSrStta IRXJ^A 2-CtltEtfi:, S^iB© 

-rsrir-c, KMs-g-fs (0 9 (c) 0m) „ 

«-9 b^^:^V^*:^i^-Cf>, 2oOS*J-a iXtJf 

a 2 ■^t^A/fci&-^. ^m-^m&n^i^. a«-l::»oT3g 

(0 9 (d) 0m) , 
[0 10 2] rixe,^l~^4©fiajtJ:^i%L/c:ft':fe 

v\ 0iJx.fi. MSritegtS«Sr^LXSScl» 

[0 10 3] (^2|gJ£?^®) 01 0{C*58?q©^2 3^ 
JS?&ffilt»e^^«:^Bl o 0S:^-r, jS:*?., «««:4 

-hgs|gi*jfe?g<sti^— cfcsas. 0i otf», ibm 

*«2, 3*»e>H:^ttiLfc«fii^-'i5'— V2 1, 3 1f±^g^ 
B&bX&So *fc, SlOtf, -hlE^ll^Jfijf^litl^— 
eS^ttPl— igF#S:f+L. SAT, l.xmt£i>U^\c-D 

[0 10 4] 01 o :$^mMmmxti. 

Ticiav^T. S-&g8 7 a ©^FffiT o ai»bl^— 
:^l^Q^;^^^^■f-^ilRl— Jgtt<020©§^ttiaj7 b SrJg^LT 
*3t). r.tbt> 2 0(O^UiS6 7 b©m-C, lo©S«*fr4 
Srffi»@^-t-5«jt-^fc5» #?^ttSg5 7 b tt. JblE^l 
3ll6?gfiil^«Hc, qzffi 7 O a i: i3.\tmfk i:f&-rW-m 7 O 
bSr^-raas, 7 a^^:^f<^^:i¥^^*<*o-C*i 

rospffi7 0 b ts^flytt^ffi7 3$r«flgux^^ 

5„ ^-L-C. =S-^ttJg|5 7 b ttrtSSJciiJsg jg 7 1 b SrW-f- 

[0 10 5] *l516?^t»-Ctt. fSitkmzfu 
5 OJg«;4SjbiEm 1 IIJ6?g»i: ttH'&.So 010 fc^-f 
*l51feJ^fficomiSt?8i:/ci s/if Sfi, ^<r>^m 

(^ttJgSMlBlflD) 5 a i:i«&aJ:^a 5'^' 7<D— (010 
»::T£ffl!l) ^aSS 7 b ©WmifflSiJ 7 2 Sr«/S-f-5 r t at 
l^—- bd>b, ?&*P:/oy^ 7iK>SH*fedss^7 
a-Ctt>!£<. teflS (01 oic-c^flS) 3^Ui§iJ 7 b ©i^ffi 



I 



^!l^5^^T. teffij^wSB 7 b ro^ffi 7 a t ss-f-s^ffl^sS5 
[0 10 6] :tf:mmmm-vtx. ±mf$immmm 

•So *7t. ^v?:A:7 c ttte{Ba^ffigC7 b{J:j^^S:$tvTVN 
§8 7 b»cBJfeStb>T-^*>^ftflit'iSo ^^LT, ^C?8(^ 

T, sJSttJgS^® 5 3 tt, ikmmmU 7 b <^^ffi 7 3 {C 

7 b (D^m 7 0b -^j^ic^ i^m^w. 3 <Di^m^ns. 

[0 10 7] i|i6^««2, 3t#^Ds'^5. 7 

So ^E:LT> *lllfiJ^ffi(^*JV^rt>. ±15^ 1 HJSJ^I® 
m^V^4 t^i^s tiiim—(^WX:^filtti:'oX 

So *fc> f^lJfc5!R:/o j/^ 5l^J;SS«*4K»ffi@^ 
t"rtg-C*)5„ ^/c.^-«?&«SEfl[^7 dlciSffiJi© 

fSf ^'ftifcuf/hS'ft 1 0 tt .s o 

[0108] (^3|gli&5^ffi) 01 itz:;4c%B^<D^3|| 
J6»ffil^«5^«ft:3g»l O OSr^-To *«(*:4 
tJ. ±iami&TJ'm2l^lSJgffiilRl— X?fcSjl5. ±fB0 
1 OPiHc, Ell iif", mgx^-^^a 1, 3ltt«BS 

L-c*>5„ 01 If, ±^mimMmmtm—u 
^tim-n^^Hv. Sir. b-c*^5«^5^^!lov^ 

[0109] ^^mmm<om 1 jfei^:/^ s' 5 1±, mi 
1 -hia^ 1 mi&mm>om 1 scsu^^p y ^ 5 

|^::^V^T^ffi5 c cDi!IV^^ffie:^?^i: bfCbco-CfcS, 

=fA^^^j^;«-4?d»e>'feS#ttSS«-l 4d5ifEEg6 
brffiv^6,^^T^■>-5. r:i-c, # ffiSBlt 1 4 ti, ^ 

iii:l^:/i3 s/^ 5 <Sr0 1 1 l--c±:^d^6>T;^'-#^?x.# 

rt.s^iifffi^*ri 4 a f^xmm-:^^ yi' 5^mi 

1 T:& j5r*» P) fc:*F'^if ^ X-f^i" 2. » ft (0^2 If JE 
S8*tl 4 b t*»fe*5„ 
[O 1 1 0] ;*:^JgJ^«Jci:^V^-Ct>, 011(--C^v^8 

^mi^M 10 0 <ommimmm^i:nk-ro ^mmmtSt(o 



i^BH2000-91485 ( P 2000-9: 

^mii^mm 1 0 o tt, ±mm 4 Lfcii^^#:|ggi: 1^ 
mi^. -set(otkmmm 2 . 3 (Dm\^^^mi^m^ 1 sri*^ • 
TS««^4Sr«^ufc«v ^(ommi^'i^wcmzfvi^yir 

[01111 ±ffi04»J:^Lfc^liag?^ffi«> 

r;5>iSs±fc-5*aa;Sc-^fcSo io-r, m^t^4\z^n^ 

V2 1, 3 l<??SiS5t2 1 3 1 cffiJiSigB 

(DtUXV^So EAT, ±i:L-C, 0 4 t ^;iS t ^ 51- 
W^fSilfrfL-rSo 

[0 1 12] *ll^SJ^ffi^'^3v^xtt, j^spz/os'^ 7 

F±. ^^g57at. r(0»-&gB7 ad^bS^ffi-f-S^ffiSS 

7 b ii3«^$ti.xv^^.*5, rr-r, (*jgSt;:;^jK^^7 
d offJSKgS 7 1 d *s?^^^5tbfcSiStaS8 7 b (O^ffi 
gB7 b t-f-So^fc, S-&gB7 a*>e>^iro|5tiSgC7 b 

7 c tLfcsi^tiigs 7 e Sr^ 2 <ommu 7 e t 
■r-So 

[0 113] -^-L-r, ?&*pyo j/^ 7fc*5ltS»-^^7 
a i:»103§ffigB7 b i: » 2 (Dg^ffigB 7 e tic^iom^ 
^•S^MASv »«»:4;^#A$n5PaS8 7 2 b LX«J* 
$ti.TV>So >*:|IJS?^IS-ett, »«ft:4W:, ^<OWU7 
2 1CML-C, ?^^:/a 7<OS-&g5 7 a (^Sp®7 0 a 
©Jb* (0 1 2 tf>0-h:i^) *»f>#A$ix, Jfe^^ffi2(0 
^ffidSJft^P^o 7 ©spB 7 0 a JJlgsftfebTSagSn 

[0 114] */c, :^mMmwtxti. y^iimzf^yi' 

5 {Ct5V^-C, ^n:^V y ^ 7 (O^ttJgB 7 b (OW-m 7 0 b 
IC^fnl-t-SSpffiS a ^ai:7'l3s'^ 7(03pffi7 O b»C 

SMLT*5»3, — J^^yo^^ 7(DS-&gB7 a 
ffi7 0 a J^^rSli-S¥^ffi5 b r±, if6«kS«3«D^ffit« 

»L■rv^So i«oSiifclSi:/p s/if stt, iiflSS7 2U:S 
5 b hl^n^'oyi^ 7(DW-m7 0 a t ©HI»cS««:4 S: 
[0 115] ^b-r, ±ia^l*ji£J^ffii:l^«lc, @^ 
(^W^m stcizoT, ^Ii5cl8i:/D 5'^ 5(^^055 

cSrifffi-rSo -r^t. ig2*feigi^o etcioT, 

7 a ^^{cnm^tl. f^ 1 ? a lc«fi6b-C3tJt 

^tbSo ^^l::, :^i^aKXoX. m Xtk^zfr^ y 5 
tt. @^gP*f6. 8C0lfA^r|iiUcJ¥BE$tt^«ft:4Sr|HI 

§5 7 2 t^rss-r -So 

[0 1 16] *l?lSJ^ffilJ:*JV»Tt>, H^LT 

V^^^^3S^ M 1 H y 5 XtF«f Z?' O y 7 Ift 



(14) 
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So 

[0117] 012 lc^-f-i|£^{*:^B 1 0 o lc*s 
s^iJ-S, 7lcJ;5{S@^<D^«S:KsV^-Ctt, -hlElll^ 

l^^fe3^ffi^^*5v^-c^>, 01 24>oiB[«iK' \^xm-rm 

9 t-9J«tlK 7 1 d (Om^^^^-rtifi. JblE^ 1 S^Jfi^ 
[01181 dgsHJSjgfii) tr;5-c, -hlHUimS 

1 o o<ommmmm^^m i 3 j^^-To 

10 119] S;S^taj-ctt, ikm>i^ 5 , 7 em<omU 7 
2SrKrt, #Bag5 7 2Jc*««:4S:ifAU*:t>©-cS> 

5o r m^timm. miife^^'n s/^ 5 Sr^ur 

(J¥ES8#) et. ^«>m2iS:ISi7'o eSr^UT^ 
-C©^«fr4 Srl^— *lRld»e>l^«*»::i¥S ;^ott5 r i: O 
^fg^tri^-h (-igif SxLgBW) 2ot, ^iwzT'ix- 

K2 oSrJSc^flcs, 7JJ:@^-t-5fc«>w^i^8 (X^gS 
«■) tSr#LXV^5» 

[0 12 0] T-v— h2 0B:. m^^i^<o—mi>>bm— 

*[«n{::^{il-f-5^«^co^figB2 0 a . 2 O b Sr^-f 

#l|2iJcfBiyD s'^' 605 fe<s»''^< i: t lo (0 
^09-ett3fi©5*)©'f'*<Ol^) Jcfi, ±|S^e?8Sr 

±m\^mAyfdyff-f KgB6 d;iSJg^$n. */c, "KG a.<r> 

[0 12 1] ^LT. ^W— h2 0H:. 01 3iJ:^-f-«l 
l-x ru- h 2 0 Ic}g^$ti-fcmii5ttc4^v^8 Sr#A 

b, x^'^'©s^2^scl»p'oy^'6©5t6as^^iL■c^&Sl 

2 o (O^jfigB 2 0 a tt, ^•«05fe«8g5*siE;&(Oie2;felK5::/ 
o y:}^ 6 0;«f'r KSB6 c mtt«)ji*nT@^$n, * 
fc. ^iegS2 O btt, ^:<03tSS8ei5*sfdfe<0;tf-<' me d 
l::tt*ii*nT@^$tt. r.tLfc|g2ifcl8i:/i3 s'rJ' 6 



iO X2 2\ ^'JSff):^t>f^^\C^t}^ 3®©^2;felKi 

6H:^v?8©#A:frl^lcJfJE^5H5fcje), 
2Ji:B>'D eta, IgiifcfStr/ns'j^ 5S-:frLx> M 
ffiSO— ^i-(DS«f*:4 SrBflgC 7 2 lc:£E«$-*5 C t as-C$ 

4 0«>*m*fUTlfi«>^i?8fcJ:t)ifef!!i*5, 7'^(0 

[0 12 3] jS*5, S««^4Sr 2 55>C7n«tl;iEg-t-S*i-& 
»wt>, Eeffia»ciS:cfcffiSJSr*bJ.oja-«r©^2fel8i 
:7^o 6|c»U-Cj¥$;tffl<o^fia52 O a, 2 0bSr 

lESl 3©«^{j:S<3rf«, il''fc< i: t> HB«^2jfe|% 
:/ns'i5'6ta. ii:^, ^i^8Sr*JfflL-Cj¥ffi-t-Sri:lJ: 
^5;^, »Ji^. Jft^r/py^ 7»!i^5??tSria;»t. •f-'<-C 
2 It5r^:/t3 3, 6 Sr^eSU 2 O a Jcxjfffi-T 5 J: 5 

[0 124] T'l^— b20e, ^i?8tJ:J;»J«Cf» 

«:5, 7»::B«-rst©-C<£< i:'bJ:<. tS^fJ, »f» 
flrs, 7 Icj3»t5i^ip:/c s/ ^ 7<0:9f-^gB{::T, T'l^— 

h 2 O tT^n-fy^t/if 7 t Sr^ y s'7'4?lcx@)e-f-5 J; 

ffiSrmiJfclSizT'ci 5 ^:n'LT?^S):?'D s/^ 7--t, 

So ^lixb 

#te!«ffiH:, @^#6, 8, 1 4 1CJ; •3i¥JEE$^^TV^ 

«^<Sr*-f-^^0-C*) So 
[0 2] 01<OA^^0-C*»S. 
[0 3] 02 <OB-B»fffi0-C*)So 

[04] 0 3O5g85)^tt:*c0-C$)So 
[0 5] Jl|E0lJiV^L04^^l;^-f-a««r(O^»l1^|^^^ 
^-t-0-CfeSo 

[0 6 ] *3BI8l-«S«*«-©«l«Sr*-f-SftW0Tf S) 

So 

[0 7] **l«J;i»S*««-(Oa*O^©Sr*-t-0Tfe 

(a) »±||i©#|fe, (b) ttl|2©^®Sr^t-. 
[0 8] J;ia?B««-<^@^<D#SSr^-r0-CS)iJ, 
(a) it IF (b) ftmatD^Sc. (c) XTJ! (d) ttM 
4O^S«5#0«Sr^^-t-o 

[0 9 ] J:SB«««-«>ffi>*^ <O#aSr^i-0-^«> ►> , 
(a) TIrS (d) r±m4 0#gro#MSr^-f-„ 
[010] *3gW<0^2|IJgJg«i»-»Si|t#i4c3g®S:^ 
i-0-CfcS. 

[011] ^^m<of^3mi&mm\^m^^mwmmi:^'' 

-f-0t?fcS„ 



'm 
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[012] ^^m(of^4mmmmi!im^^mt^mm<om 



(lg 1 ©Sl^ffigB) > 7 1 a -7&al:7'I3y^<o^g®^+ 
li^ 7 d -i^mmu. 7 o d -"»j«sit!S<©*»tt!S, 7 1 

9b-Ba-g-«-, 1 4--»ttge*l-. 20 •T'L'-h. 7 2 
•DflSB, 9 1b -S**-, 9 2b • ^BrUftJi,. 



[01] 



me I 




1 


^ Z 3 






[ — '9b 
— 9a 












\ 






(16) 



^§82000-91485 ( P 2000-9: 




5 7d 5 7a 5 7U 5 



[04] 




lb 72 33 5b 70a 71 a 7c 70a 5b 5 70d 72 70b A 



7d 



[@5] 



[Ell 01 



(a) 



(b) 



100 



21c ^ 



21b—-- 



(3~ — 31c 



'31b 




(17) #582000-91485 <P 2000-9; 



[@7] 




(18) 



4#Ba2000-91485 ( P 2000-9: 



[@9] 



(a) (b) 




5b 5a 



(19) 



4$M2000-9148S (P 2000-9: 



[012] 




71b 



